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pany. The furnace consists of an iron casing, B, thickly lined with carbon, D, and containing the fused electrolyte, C, and aluminium, A. A number of electrodes of specially pure carbon, E E, form the anode, while the carbon lining, D, and aluminium, A, form the cathode of the furnace. The carbon lining is very thick, thus reducing the loss of heat, and is provided with a sump for holding the aluminium when it is formed. A tapping hole and spout, leading from this sump, are also provided though not shown in the figure. The electrolyte consists of alumina dissolved in the fluorides of sodium, aluminium, and calcium. The fluorides are not decomposed but merely serve as a solvent for the alumina. Electrolysis yields aluminium at the cathode and oxygen at the
FIG. 154.—Aluminium furnace.
anode.   The oxygen combines with the carbon of the anodes as shown in this equation:
Only a small proportion of alumina can be dissolved by the fluorides, without unduly raising the temperature of the furnace, but a quantity of alumina is placed on the top of the electrolyte and stirred in from time to time as required* It is desirable that the furnace should be worked at a low temperature and with a low current density, as a high temperature causes the deposited metal to dissolve again in the electrolyte, and a high current density decomposes the fluorides, liberating sodium and fluorine. The melting temperature of the most fusible mixture of cryolite, the natural fluoride of aluminium and sodium, and alumina has been;
25production of the pure metal the bauxite must be purified before being introduced into the electrolytic furnace. One method for effecting this is to digest the calcined bauxite in a solution of caustic soda, thus dissolving the alumina which is subsequently precipitate^ from the solution. A more recent process, that of Hall, consists IB mixing the calcined bauxite with a sufficient proportion of carbon or aluminium to reduce the whole of the impurities to the metallic! state. The mixture is then charged into a carbon-lined electife furnace and melted. The iron, silicon and other impurities ate reduced to the metallic state and collect at the bottom of the melted; mass, leaving a pure fused alumina suitable for use in the electrolytic' furnace.
